Escherichia coli that do not invade the mucosa or excrete heat labile or heat stable enterotoxins yet cause diarrhoea in volunteer studies' have been termed enteropathogenic E coli (EPEC). It is well recognised that these E coli are associated with acute diarrhoea but it is not generally accepted that serious diarrhoea may occur with EPEC infection after the neonatal period.' However, we have found EPEC in association with severe traveller's diarrhoea in four of six children in one study3 and in three of 10 in a second. 4 Proximal small intestinal mucosal biopsy was performed in all patients, with fully informed parental consent. Each biopsy specimen was routinely processed for light and electron microscopy and for dissacharidase assay.'7 On electron microscopy, as well as looking at mucosal structure, the presence of organisms was sought. If bacteria were identified an indirect immunofluorescence technique was used to determine if they were E coli of the same serotype as those detected in the stool. This involved incubating S [im thick sections with the appropriate E coli agglutinating antisera for 30 minutes at 37°C, washing in phosphate buffered saline (PBS), applying fluorescein conjugated antirabbit antisera (30 minutes at 37°C), washing in PBS, and viewing in a Leitz indirect immunofluorescence microscope. Controls involved substituting PBS for the primary and secondary antisera and using an unrelated agglutinating antisera in place ofthe primary antisera.
Details of treatment reviewed included duration of treatment with intravenous fluids, use of parenteral nutrition and a hypoallergenic cows' milk-free diet. Antibiotic treatment, and any associated improvement in symptoms, were also recorded.
Results
During the three year period studied, 790 children were admitted with acute gastroenteritis. '0' serogroupable E coli were detected in the stool of68 children, and in 26 these were of EPEC serogroups. Altogether 28 (3.7%) of the 764 children without EPEC infections developed chronic diarrhoea. In contrast six (23%) of the 26 with EPEC had chronic diarrhoea, and this difference is statistically significant, p<0.01 (see Table I ). There was also a statistically significant difference (p<0 05) between the number with EPEC (six of 26) and the number with non-EPEC serogroups of E coli (two of 42) who had chronic diarrhoea. The incidence in non-EPEC E coli infections (one in 21) was similar to that in non-E coli diarrhoea (one in 27). The two children with non-EPEC E coli both had an 055 infection. One has been described previously as a case of traveller's diarrhoea.4 He returned from Morocco at 9 months of age with diarrhoea. He had a concurrent rotavirus infection and a normal small intestinal biopsy specimen. The other child was aged 13 months, and partial villous atrophy was seen on small intestinal biopsy specimen for which no other cause was found. Both have recovered fully.
Children admitted with EPEC infection were (Fig 1) . In three patients with secretory diarrhoea, electron microscopy showed adhering bacteria associated with microvillous effacement and pedestal formation (Fig 2) . Im 12 hours apart. Two of the children were also begun on parenteral nutrition (Table II) .
Diarrhoea stopped dramatically in all three children within five days ofbeginning antibiotics, did not recur, and oral feeding was tolerated. Two of the children passed two or three small, loose stools per day, and the child who received somatostatin was constipated for three weeks from 24 hours after beginning antibiotics and somatostatin. EPEC were detected in the stool from the other two children for up to three weeks after starting antibiotics. Small intestinal biopsies have been repeated in three children, and were histologically normal without evidence of adhering bacteria. One was taken while the child was still on antibiotic treatment.
The children have, as far as possible, been followed up for up to two years since admission to hospital. All have remained healthy and thriving and have had no further hospital admissions with diarrhoea. One child has been lost to follow up. Three successfully returned to a normal diet by two years of age, but two remain on cows' milk free diets. One of the two is the child with severe eczema, and this is exacerbated if she ingests cows' milk. Discussion EPEC infection is a common finding in the stool of children presenting to this hospital with gastroenteritis and is significantly more commonly associated with serious chronic diarrhoea Although adhering EPEC were seen in the small intestinal mucosa in three children with severe symptoms, in three they were not. As a small intestinal biopsy specimen only comprises about 30 mm of jejunal surface it is presumably possible to miss examples of adherence. Additionally, other regions of the intestinal tract may have been colonised; for example adherent EPEC have been detected in rectal mucosa. 7 The mainstay of treatment was initially rehydration and restoring electrolyte balance using intravenous fluids. These had to be carefully administered as electrolyte and water imbalance can easily occur particularly when an infant is passing between 10 and 25% of body water every 24 hours. Subsequent concomitant treatment was parenteral nutrition in two, antibiotics in three, somatostatin in one, and in all patients, a hypoallergenic diet.
Total parenteral nutrition is very expensive and is not readily available in the parts of the world where most of these children acquired their illness. It is possible that the two children who were given it would have died without its additional support. Hypoallergenic feeds are also too costly in many places, and may have been necessary treatment for all six patients.
Antibiotic treatment seemed to be life saving in three patients and this has been reported previously.5 These three children passed up to 1500 ml per day of watery stool, even when taking nothing orally, and had had diarrhoea for four to five weeks. Within five days of beginning antibiotic treatment there was a dramatic symptomatic response. Although antibiotic use is viewed with caution in Western countries,2 a short course is frequently given in many parts of the world. This seems to have led to multiple antibiotic resistance'8 so the antibiotic given is usually ineffective (as in two of our patients treated with ampicillin in India). We would, however, recommend the use of appropriate antibiotics in patients similar to those described in this paper.
The rationale for giving somatostatin was its effect on increasing intestinal salt and water absorption as shown in the normal ileum and in patients with secretory diarrhoea due to a variety of causes. [19] [20] [21] [22] The one child who was given somatostatin did not open his bowels for three weeks. However, he was also given antibiotics. Somatostatin treatment should be investigated by controlled trial before it can be considered effective, as the result in this child may have been purely a response to the antibiotics.
An interesting observation was the persistence of EPEC excretion in stool after clinical recovery, when antibiotic treatment had been given, as shown previously. 23 Possibly an asymptomatic carrier state had developed like that seen in Salmonella infections.24
In conclusion, in most cases EPEC infection is associated with mild symptoms only, but these may become persistent and life threatening in previously healthy infants who seem to be immunocompetent. In our experience this is frequently associated with foreign travel to a developing country. Recovery seems to depend on intravenous rehydration and appropriate antibiotic treatment. Hypoallergenic feeds and parenteral nutrition may be required in some patients.
